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Our cuted accom we 6 M6 bo Diheraet hes prochotied basing ow 
mansuseenents cn this menderd feral aetwerk. However. some 
pretieningry figuest waing-tine 30 his Exhernet indicate the effect 
of using 2 fatter network and dightly tamer network interfeces. 
‘Fist, the remote menage exchange time is 271 milliseconds 
using-en 8 MHz procemer, roughly the time for the 18 MHz 
peocemer cia the 3 Mb attwork and .5 millisaconds better than 
the 8 Miiz. procewor on the 3 Mb network. Second, the page 
reed thine ie 5.72 asiitioncands, Finally, the program foeding time 
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vermis meamge-based systems, although i is nct ticar these 
Giffereaces remsh in any significant difference im overall 
performance. 

The V keme! performance is roughly comparable to thet of the 
software implementations developed by Spector and Nekon, 
allowing for the non-trivial differences in operation semantics and 
host processors. We would hypothesize thet V kemei 
performance could be improved by a factor of 30 using 


‘microcode, similar to the improvement observed by Spector and 


Nelson for their primitives. Unfortunately, neither Spector nor 
Nelson provides results thet afford a comparison with our file 
access results. In general, their work has conceatrated on the 
speed of the basic mechanism aad has not been extended to 
measure performance in'a particular application astting. 

In comparison to Accent, the V kernel provides a primitive form 
of message communication, and benefits accordingly in terms of 
speed, small code size and ability to run weil on an inexpensive 
machine? without disk or microcode support. For insteace, 
Accent messages require an underlying transport protocel for 


_ fellable delivery because there is no client-level reply memage 


associated with every Send 2s in the V kernel. We do not at this 
time have performance figures for Accent. 

LOCUS doses not attempt to provide applications with general 
network interprocess communication but exploits carefully honed 
problem-orieated protocols fer efficient remote file access. ht ic 
Gifficul to compare the two systems from meansrements available 
given the differences in network speeds, processor speeds aid 
meamsrement techniques. However, from te. mecific 
comparisons with LOCUS presented cartier, we would expect 
overall file access performance for the V kernel to be comparable 
to LOCUS runaing on the mene machines ged netwart. 


However, the memory requirements for the V kernel are about 
baif that of LOCUS compiled fer the PDP-11 and probably more 
like one fourth when LOCUS is complied for a 32-bit processor 
lke the 68000. Thus, for graphics workstations or process costrol 
applications, for inmance, the V kernel would be more attractive 
Decnuse of its enelier size, seal-time orientation and ks provision 


of general interproesss commnmication. However, ter V kernel 


inchedes that of the UNTX hernel and more. When required with 
V, Ghene additional facilicies must be provided by server processes 
@ecuting either on cient worksistions or network saver 
onaciaiaet, 
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performance despite fis gonorsiity. Because the performance is 90 
Chote to the lower bound given by the network peasly, there is 
relatively latle room for improvement on the V EPC for the given 
hardware regardless of protocol and implementation used. 


“The effictancy of Bile access weing the V IPC suggests thet kt con 


not only replace page-level file access protocols but also file 
transfer and remote terminal protocols, thereby reducing the 
number of protocols needed. We claim that V kemei IPC is 
adequate as a transport level for al! our local network 
commenicetion providing each machine reas the V kernel or at 
least hendies the imerkernel protocol. We do, however, see & 
place for these specific protocols in internetworking situstions. 

In addition 10 quantifying the elapsed time for various operations, 
our study points out the importance of considering precessor 
requirements in the design of distributed symems. More 
experience and measurement of file server load and workstation 
file access behavior is required to decide whether file server 
processing is a significant problem in using diskless workstations. 
The V kernel hes boen in use with the dickies SUN workstations, 
providing loca! and remote interprocess communication, since 
September 1962. 1: is currently 38 kilobytes including code, data 


and geck, «The major use of the nctwork interprocess 


comumunication is for accessing remote files. Our file servers are 
currently 6 VAX/UNIX systems running 2 kernel smuletor and 
file server program which provides access to UNIX aystem 
services over the Ethernet using interketacl pectes. A simple 
epdunend interpreter program eliows progranis to be loaded and 
fup on the workstations using these UNIX servers. Our 
experience with this software to date supports the conclusions of 
the performance study thet we can indeed build our sext 
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